Interleukin-4-induced apoptosis entails caspase activation and suppression of extracellular signal-regulated kinase phosphorylation.
Monocytes are important components of the innate immune response. The number of circulating monocytes is controlled in part by apoptosis. We have previously shown that monocyte apoptosis requires the activation of caspase-3, a central component of the apoptotic machinery, and that several stimulatory signals, including endotoxin (lipopolysaccharide [LPS]), induce monocyte survival, by the inhibition of caspase-3. We hypothesized that the Th2 anti-inflammatory cytokine, interleukin (IL)-4, may also influence monocyte life span by modulating the apoptotic cascade and the kinases known to be activated by LPS. Here, we show that the IL-4-dependent killing of LPS-treated monocytes reactivates the apoptotic cascade blocked by endotoxin, evidenced by the activity of the effector caspase-3 and the upstream caspases-8 and -9. IL-4 did not affect the activity of caspase-3 or the fragmentation of DNA in nonstimulated monocytes, suggesting that the induction of the apoptotic cascade by IL-4 is specific for stimulated monocytes. In addition, we show that the ability of IL-4 to induce apoptosis is associated with the dephosphorylation of the extracellular signal-regulated kinase, but not with changes in TLR4 expression. Together, these findings suggest a molecular mechanism by which the anti-inflammatory cytokine IL-4 modulates the life span of monocytes at least in part by an extracellular signal-regulated kinase-dependent pathway.